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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a light weight of a tire, and to 
obtain an excellent adhesiveness with a rubber layer and an excellent 
durability, by laminating a thin film of an alkoxyl alkylating aliphatic 
polyamide resin composite with polymalization degree in a specific 
scope, as an air permeation preventive layer. 

SOLUTION: A carcass layer 2 is mounted between a pair of left and 
right bead cores 1, and an inner layer 3 is provided on the tire inner 
surface at the inner side of the carcass layer 2. An air preventive layer 
can be provided at a random position inside the tire, that is, at the inner 
or outer side of the carcass layer, at the inner or outer side of a rubber 
layer provided neighboring the carcass layer, or some other position. By 
using an alkoxyl alkylating aliphatic polyamide with a polymerization 
degree from 300 to 500 as an air preventive layer, a layer having a 
property necessary as an inner liner layer 3, and an air permeability, and 
a good durability of the tire in the practical condition, can be obtained. 
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* NOTICES * 

Ja^pan Patent Office is not respons i^^f or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The pneumatic tire which uses as an air transparency prevention layer the thin film of an alkoxy 
alkylation aliphatic polyamide resin constituent which has polymerization degree in the range of 300-500 t and 
comes to carry out a laminating. 

[Claim 2] The pneumatic tire which uses as an air transparency prevention layer the thin film of the alkoxy 
alkylation aliphatic polyamide resin constituent which contains the alkoxy alkylation aliphatic polyamide resin 
which there has polymerization degree and has polymerization degree in the range of 300-500 20 or less % of the 
weight in less than 300 alkoxy alkylation plural copolymerization polyamide resin with 80% of the weight or more 
of loadings, and comes to carry out a laminating. 

[Claim 3] For an air transmission coefficient, above 80 degrees C, below 25x10-12 cc-cm/cm2, sec and cmHg, 
and Young's modulus are [ softening temperature ] 1-500MPa. Pneumatic tire which uses the thin film of the 
resin constituent of a publication as an air transparency prevention layer, and comes to carry out a laminating to 
the aforementioned claim 1 which is a range, or 2. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the pneumatic tire which has the air 
transparency prevention layer which was excellent in the adhesive property with a rubber layer, and was 
excellent in flexibility and endurance while attaining lightweight-ization of a tire, without spoiling the pneumatic 
pressure retentivity in a tire. 
[0002] 

[Description of the Prior Art] Reduction of specific fuel consumption is one of the big technical technical 
problems in an automobile, and is becoming what also has the still stronger demand to lightweight-izing of a 
pneumatic tire as part of this cure. 

[0003] By the way, in order to hold a tire pressure uniformly, the inner liner layer which consists of rubber of low 
permeability, such as halogenation isobutylene isoprene rubber, is prepared in the inside of a pneumatic tire. 
However, since halogenation isobutylene isoprene rubber has large hysteresis loss and an inner liner rubber layer 
deforms with deformation of a carcass layer when flapping arises in carcass inside rubber and an inner liner layer 
in the gap between carcass codes after vulcanization of a tire, there is a problem that rolling resistance 
increases. For this reason, generally both sides are joined through the rubber sheet called tie rubber with small 
hysteresis loss between the inside rubber of an inner liner layer (halogenation isobutylene isoprene rubber) and a 
carcass layer. Therefore, in addition to the inner liner layer thickness of halogenation isobutylene isoprene 
rubber, the thickness of tie rubber was added, and it became the thickness which exceeds 1mm (1000 
micrometers) as the whole layer, and was set to one of the causes which increases the weight of a product tire 
as a result. 

[0004] It replaces with low permeability rubber, such as isobutylene isoprene rubber, as an air transparency 
prevention layer of a pneumatic tire, and the technology using various material is proposed. For example, in 
JP t 47-31 761 f B, an air transmission coefficient [cm3/(reference condition)cm-sec, and mmHg] is 1.0x10-12 at 30 
degrees C to the inside of a vulcanization tire. It is 5.0x10-12 at the following and 70 degrees C. Applying the 
solution or dispersion liquid of synthetic resin, such as the following polyvinylidene chlorides, a saturated- 
polyester resin, and polyamide resin, by 0.1mm or less is indicated. 

[0005] however, the technology of an indication in this official report — the carcass inner skin of a vulcanization 
tire — or, although preparing the enveloping layer of synthetic resin which has a specific air transmission 
coefficient in inner liner inner skin, and making thickness of a synthetic-resin enveloping layer it at 0.1mm or less 
is indicated When the pneumatic tire indicated by this official report has a problem in the adhesive property of 
rubber and synthetic resin and a polyamide system resin is used as an inner liner layer, it has the fault of being 
inferior to thermal resistance and moisture resistance (or water resistance). In addition, there is no publication 
about use of an alkoxy alkylation polyamide in this official report. 

[0006] The pneumatic tire which makes the thin film of methoxymethyHzed nylon an inner liner is indicated by 
JP,5-318618,A, and according to this technology, the pneumatic tire is manufactured by sprinkling or applying 
the solution or emulsion of methoxymethyHzed nylon to a green tire inside, and vulcanizing a tire subsequently, 
or sprinkling or applying the solution or emulsion of methoxymethyHzed nylon to the tire inside after 
vulcanization. However, since adhesion processing of tire inside rubber and methoxymethyHzed nylon was 
omitted, when a tire was used by the heavy load, there were a problem on which a methoxymethyHzed nylon 
film exfoliates from tire inside rubber, and a problem that the moisture resistance (or water resistance) and 
thermal resistance of an inner liner layer by not constructing for it a bridge or stiffening methoxymethyHzed 
nylon were inferior. 
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[0007] Although carrying out halogei^ion processing (the liquid for chloridizati^^nown from the former, a 
bromine solution, and an iodine soli^^being used) of the tire inside, and forrr^^he polymer coat (10-200 
micrometers of thickness) of a blenc^f methoxymethyHzed nylon, copolymerization nylon, polyurethane, the 
blend of a polyvinylidene chloride and polyurethane, and a polyvinylidene fluoride on it is indicated by JP,5- 
330307A still, the adhesive property runs short and, in addition, there is a problem. 

[0008] Moreover, a coat is formed in JP, 7-53800, B using N-methoxymethyHzed nylon solution which contains 
an organic acid catalyst in a rubber-hose inside, after heat-treating this and constructing a bridge, it is indicated 
about N-methoxymethyl-ized nylon crystallization object / rubber laminated material which heat-treats further, 
crystallizes and is obtained, and it is indicated that this N~methoxymethyHzed nylon crystallization object is 
excellent in gas-proof permeability. However, there is no indication with it using this material for the inner liner 
layer of a pneumatic tire and excellent in endurance in this official report. 

[0009] Furthermore, in the layered product with an N-alkoxy alkylation Nylon constituent and this resin 
constituent, synthetic resin, and/or rubber, as opposed to the N-alkoxy alkylation Nylon constituent, the oxide of 
an alkyl metal or alkaline earth metal, hydroxides, and these metal salts are blended with JP.7-62229.A to 
synthetic resin and/or rubber, and the technology of attaining heat stabilization of an N-alkoxy alkylation Nylon 
is indicated. However, there is no place mentioned by the use as a tire liner layer as which this material is 
required of endurance under a severe condition also in this official report. 
[0010] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the pneumatic tire using the 
air transparency prevention layer which enabled lightweight-ization of a tire and was excellent in an adhesive 
property with a rubber layer, and endurance, without spoiling the pneumatic pressure retentivity of a tire. 
[0011] 

[Means for Solving the Problem] If this invention is followed, the pneumatic tire which comes to carry out a 
laminating will be offered by using as an air transparency prevention layer the thin film of an alkoxy alkylation 
aliphatic polyamide resin constituent which has polymerization degree in the range of 300-500. 
[0012] If this invention is followed, the pneumatic tire which comes to carry out a laminating will be offered by 
using as an air transparency prevention layer the thin film of the alkoxy alkylation aliphatic polyamide resin 
constituent which contains further the alkoxy alkylation aliphatic polyamide resin which there has polymerization 
degree and has polymerization degree in the range of 300-500 20 or less % of the weight in less than 300 alkoxy 
alkylation plural copolymerization polyamide resin with 80% of the weight or more of loadings. 

[0013] For the air transparency prevention layer after the bridge formation which consists of the aforementioned 
resin constituent according to this invention, softening temperature is 80 degrees C or more, air permeability is 
below 25x10-12 cc-cm/cm2, sec, and cmHg, and Young's modulus is 1~500MPa. It is desirable that it is in the 
range. 

[0014] Hereafter, this invention is explained in more detail. The air prevention layer of the pneumatic tire 
concerning this invention can be arranged in the position of others, such as the inside of the arbitrary positions 
inside a tire, i.e., a carcass layer, an outside, the inside of the rubber layer which adjoined the carcass layer and 
was prepared, or an outside. The arrangement will not be a problem, if transparency diffusion of the air from the 
interior of a tire can be prevented and the pneumatic pressure inside a tire can be held in short for a long time. 
[0015] Drawing 1 is the direction half-section view of the meridian which illustrates the example of a type of 
arrangement of the air transparency prevention layer of a pneumatic tire. In .drawing 1 , the carcass layer 2 is 
constructed across between the bead core 1 of a right-and-left couple, and 1, and the inner liner layer 3 is 
formed in the tire inside inside this carcass layer 2. This inner liner layer 3 is constituted from the bridge 
formation object of the liquefied constituent of the aforementioned resin by this invention. In drawing 1 , 4 shows 
a sidewall. 

[0016] According to this invention, it has the physical properties which need polymerization degree in an alkoxy 
alkylation aliphatic polyamide as an inner liner layer of the above [ what has the specific polymerization degree in 
the range of 300-500 ], and air permeability, and it became clear to also bear the endurance in real use of a tire. 
Moreover, maintaining flexibility, thermal resistance is given by a bridge being constructed over a paint film, and 
since room temperature setting is still more possible for this thing, it can be applied after vulcanization. 
[0017] Moreover, if the aforementioned polymerization degree contained the alkoxy alkylation aliphatic polyamide 
in the range of 300-500 80% of the weight or more according to this invention, even if polymerization degree 
made less than 300 alkoxy alkylation plural copolymerization polyamide resin intermingled in this, it also became 
clear that the inner liner layer which has the endurance which is equal to use enough is obtained. 
[0018] The alkoxy alkylation aliphatic polyamide used in this invention A part of the amide group [ at least] is 
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afkoxyalkyl group-R1 -0-R2 (R1 am^a formula), the alkylene machine of carbg^numbers 1-4, for example, a 
methylene, ethylene, a propylene, a^^Jbutylene machine — it is — R2 It is tl^^lhich is denaturalizing, the 
alkyl group of carbon numbers 1-4, for example, a methyl, ethyl, a propyl, and a butyl — it is — the 
aforementioned denaturation alkoxyalkyl group For example, it can introduce into >NH basis of a polyamide by 
the method of common use, such as making a methanol and a paraformaldehyde react etc., under an alkali 
catalyst. 

[0019] the line called as polyamides usual nylon, such as 6 nylon, 66 nylon, 11 nylon, 610 nylon, 612 nylon, 10 
nylon, 6-66 nylon, and these ****** nylon, for example — a polyamide or its side chain -NH2 The polymer which 
has a machine can also be used as a very useful thing. 

[0020] moreover, the duality of the specific **** ratio as a plural copolymerization polyamide [ in / less than 300 
alkoxy alkylation plural copolymerization polyamide resin / in the polymerization degree which can be used 
together with the loadings to 20 % of the weight in this invention ] — nylon, for example, nylon 6/Nylon 66, — 
the plural copolymerization polyamide beyond 3 yuan, 4 yuan, or it of composition, such as nylon 6 / Nylon 66 / 
Nylon 610, nylon 6 / Nylon 66 / Nylon 12, and nylon 6 / Nylon 66 / Nylon 610 / Nylon 12, is used further 
[0021] Although less than 300 alkoxy alkylation plural copolymerization polyamide resin is used on the occasion 
of an application, dissolving in a solvent, if the polymerization degree which mixes with the alkoxy alkylation 
aliphatic polyamide resin and this which have the polymerization degree concerning this invention in the range of 
300-500, and is used is the solvent which dissolves these denaturation aliphatic polyamide resin as such a 
solvent, there will be especially no limitation, for example, aromatic alcohols, such as fatty alcohol, such as a 
methanol and ethanol, and a phenol, and cresol, etc. will be mentioned. Furthermore, water, ethyl acetate, 
toluene, a methyl ethyl ketone, benzene, chloroform, etc. can also be added to a system solvent alcoholic 
[ these ]. Although there is especially no limitation in the concentration of the total quantity of denaturation 
aliphatic polyamide resin and a cross linking agent, it is 5 - 30 % of the weight preferably. 

[0022] As an acid catalyst which can be used for making the aforementioned denaturation aliphatic polyamide 
resin construct a bridge in this invention, one sort as which a citric acid, a tartaric acid, a glutaric acid, a lactic 
acid, an itaconic acid, an azelaic acid, a succinic acid, a glycolic acid, a crotonic acid, hypophosphorous acid, a 
lauric acid, a crawl acid, a boric acid, a maleic acid, oxalic acid, an adipic acid, a malonic acid, etc. are chosen, or 
more than it can be mentioned, for example. An aromatic sulfonic acid can also be used suitably. As an example 
of this aromatic sulfonic acid, one sort chosen from Para toluenesulfonic acid, ortho toluenesulfonic acid, meta- 
toluenesulfonic acid, a benzenesulfonic acid, the Parakou resol sulfonic acid, an o-cresol sulfonic acid, a 
metacresol sulfonic acid, a naphthalene sulfonic acid, dodecylbenzenesulfonic acid, etc. or more than it can be 
mentioned, the amount of the acid catalyst used — as usual — ** — it can carry out and is 3 - 5 weight 
section to the denaturation aliphatic polyamide resin 100 weight section preferably 

[0023] As cross linking agents other than the acid catalyst which can be used for making the aforementioned 
denaturation aliphatic polyamide resin construct a bridge in this invention for example, a sulfur simple substance 
and a sulfur discharge nature compound (for example, tetramethyl thiuram disulfide — ) Monochrome foreign 
disulfide, tetraethylthiuram disulfide, Tetrabuthylthiuram disulfide, JIPENTA methylene thiuram pentamethylene, 
Dimethyl diphenyl thiuram disulfide, the vulcanization accelerator for rubber for example, thiazoles, such as zinc 
salt of 2-mercaptobenzothiazole, and cyclohexyl benzo thiazyl sulfenamide, — Tetramethylthiuramdisulfide, 
tetramethylthiurammonosulfide, Thiurams, such as a tetraethylthiuram disulfide and 

dipentamethylenethiuramtetrasulfide Thiourea, such as guanidine [, such as dithio acid chloride, such as a zinc 
dimethyldithiocarbamate, and a diphenylguanidine, ], 1, and 3-diphenyl thiourea, can also be mentioned. In 
addition, the aforementioned thiurams can also use a vulcanization accelerator, although based also on the kind 
of cross linking agent preferably used although the amount of these cross linking agents used comes out as 
usual and there is especially no limitation — per [ 0.1 ] polymer 100 weight section - 10 weight sections — it is 
0.1 - 5 weight section still more preferably In addition, the peroxide other than these, such as dicumyl peroxide 
(DCP), can also be used. 

[0024] If good, in order to close crosslinking reaction in the aforementioned cross linking agent further, they are 
an organic halogen donator (for example, crawl sulfonation polyethylene, a chloroprene) and an inorganic 
halogenide (for example, tin chloride, a calcium chloride, ferric chloride, an aluminum chloride, a zinc chloride, 
calcium fluoride, a zinc bromide, etc. can be used together per [ 0.1 ] polymer 100 weight section - as a 5 weight 
sections catalyst.). 

[0025] In this invention, an alkylphenol formalin resin and an alkyl resorcinol formalin resin which are indicated by 
JP,51-18756,A can also be further used for making the aforementioned denaturation aliphatic polyamide resin 
construct a bridge. 
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[0026] About the manufacture meth^^f the pneumatic tire concerning this in^^ion, as shown in drawing 1 If 
the case where the inner liner layer^^B arranged inside the carcass layer 2 is ^Jbined In carrying out 
laminating arrangement of the air transparency prevention layer by this invention on the front face (namely, inner 
skin) of the carcass layer of the tire after vulcanizing a green tire according to a conventional method the alkoxy 
alkylation aliphatic polyamide resin which has polymerization degree in the range of 300-500 on the front face of 
a carcass layer — or It can apply and the good lightweight-ized pneumatic tire of desired endurance can be 
manufactured for each solution of the aforementioned resin constituent with which 20 or less % of the weight of 
polymerization degree contains less than 300 alkoxy alkylation plural copolymerization polyamide resin in this 
spraying or by making a bridge heat and construct. 

[0027] In manufacture of the pneumatic tire concerning this invention, halogenation processing can be carried 
out according to a conventional method on the front face of a carcass layer or the rubber layer on it. This 
halogenation processing can use the common chlorine solution for halogenation processing of rubber, a bromine 
solution, an iodine solution, etc., for example. Use of the organic-solvent diluted solution of the compound which 
can also use the dilution-water solution of 12 convention hydrochloric acid for the solution and others containing 
chlorine, a bromine, or iodine as such a solution, and contains a -N(X) C(0)~machine (X shows a halogen among 
a formula) further is desirable. As an example of such a compound, TORIKURORO - dichloro - or monochloro- 
isocyanuric acid can be mentioned, and use of the 2 - 20-% of the weight organic-solvent solution (for example, 
ester system organic-solvent solutions, such as ketone system organic-solvent solutions, such as a methyl ethyl 
ketone, or ethyl acetate) of a trichloroisocyanuric acid is the most desirable. 

[0028] There is especially no limitation in the material of the rubber layer to which the laminating of the inner 
liner layer according to this invention is carried out, and it can be used as arbitrary rubber material currently 
generally used as a rubber material for tires from the former at it. As such rubber, it can consider as the rubber 
constituent which added compounding agents, such as carbon black, a process oil, and a vulcanizing agent, to 
diene system rubber, such as NR, IR, BR, and SBR, halogenation isobutylene isoprene rubber, ethylene- 
propylene copolymerization rubber, the styrene system elastomer, etc., for example. 

[0029] 80 degrees C or more of softening temperatures are 100 degrees C or more preferably, and the air 
transparency prevention layer after bridge formation concerning this invention can make air transparency 
prevention layer thickness 1/2 or less [ of the conventional air prevention layer thickness ], when an air 
transmission coefficient carries out to below 13x10-12 cc-cm/cm2, sec, and cmHg preferably below 25x10-12 
cc-cm/cm2, sec, and cmHg. 

[0030] on the other hand — Youngs modulus — 1-500MPa — 10-300MPa and thickness are 0.02-0.5mm 
preferably 0.01 -1.0mm Young's modulus is 1MPa. Since handling becomes difficult by Siwa being caused in the 
following at the time of tire molding etc., they are 500MPa(s) conversely preferably. In **, since the tire 
deformation at the time of a run cannot be followed, it is not desirable. 
[0031] 

[Example] It cannot be overemphasized that it is not what limits this invention to the following examples 
hereafter although explained still more concretely according to an example. 

[0032] While measuring the air transmission coefficient of the film sample obtained from example 1 
methoxymethyHzed nylon EF-30T (polymerization degree 420, 6 nylon base) solution, Young's modulus, 
elongation, and softening temperature, 1 5% of methanol solution of the aforementioned methoxymethyHzed 
nylon was applied to the tire inside at about 100 micrometers in thickness, and the durability test was carried 
out after the dryness for one week at the room temperature over a long period of time. 
[0033] the formation of example 2 methoxymethyl — it examined like the example 1 using nylon MF-30 
(polymerization degree 390, 6 nylon base) 

[0034] the formation of example 3 methoxymethyl — nylon EF-30T examined methoxymethyHzed nylon G-550 
(average degree of polymerization 120, 12/6 / 66 copolymerization nylon base) like the example 1 to 80 weight 
sections using 20 weight ******** thing 

[0035] It examined like the example 1 using example of comparison 1 methoxymethyHzed nylon G-550. 
[0036] It examined like the example 1 using example of comparison 2 methoxymethyHzed nylon F-30 
(polymerization degree 120, 6 nylon base). 

[0037] the formation of example of comparison 3 methoxymethyl — it examined like the example 1 using nylon 
CM-4000 (average degree of polymerization 120, 6/610 / 66 nylon base) 

[0038] methoxymethyHzing — nylon EF-30T examined methoxymethyHzed nylon G-550 like the example 1 to 
70 weight sections using 30 weight ******** thing 

[0039] The creation method of the film sample used in the aforementioned example is as follows. 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 



2003/12/12 



5/6 ^-v 

The film was created for the solutioj^f the alkoxy alkylation aliphatic polyamic^^/stem resin of the 
predetermined polymerization degr^^M combination of each example melted i^^P% of the weight of a rate to 
the mixed solvent of 70 % of the weight of creation methanols of a film sample, and 30 % of the weight of methyl 
ethyl ketones, and the example of comparison by the solution casting method (a polymer solution is uniformly 
cast on an endless belt, 60-90-degree C hot blast is applied, and it dries continuously, and it removes and a film 
is made). After dryness, it was left for 15 minutes in the 130-degree C heater, and bridge formation processing 
was performed. (100 micrometers of thick abbreviation [ Film : ]) 

[0040] Moreover, the evaluation method used in the aforementioned example is as follows. 

[0041] Air transmission coefficient measuring method JIS of an air transparency prevention layer It applied to 

K7126 "the gas transmittance test method (the A method) of plastic film and a sheet" correspondingly. 

Trial ** : The film sample created in the top was used. 

Examination gas: Air (N2:02 =8:2) 

Test temperature: 30 degrees C [0042] Measuring method JIS of the Young's modulus of an air transparency 
prevention layer It applied to K6251 "the tension test method of vulcanized rubber" correspondingly. 
Test piece About the film sample created on :, it is JIS in parallel with the flow direction (direction where the 
endless belt flowed) of a solution. It pierced by the No. 3 dumbbell. 

The tangent was drawn on the curve of the initial-strain field of the obtained stress - a skew curve, and it asked 
for Young's modulus from the inclination of the tangent. 

[0043] Measuring method JIS of the elongation of an air transparency prevention layer It applied to K6251 "the 
tension test method of vulcanized rubber" correspondingly. 

Trial ** : The length between the marked lines at the time of cutting of the piece of a film sample created in the 
top was measured, and it computed by the following formula (1). 

Li — L 0 

E B = X10 0— (1) 

L 0 

To it is EB. : It is extended at the time of cutting (%). 

L0 : Distance between the marked lines (mm) 

L1 : Distance between the marked lines at the time of cutting (mm) 

[0044] The measuring method differential scanning calorimeter (DSC) of softening temperature is used, and it is 
10 degrees C/min. The temperature up was carried out, the peak temperature of the endothermic by softening 
temperature was read, or by this peak, when not clear, the compression test was carried out by the 5g load with 
the heat mechanical-test machine (TMA), and it read in point-of-inflection temperature. 

[0045] Durability test method 165SR13 steel radial tire (rim 13x4 1/2-J) is used over a long period of time, and 
it is pneumatic pressure 200kPa. In 1500 cc class passenger car, the load (65kg/(person)) of a four-person riding 
tense this is given, and it runs a real on the street one 50,000km. What removes a tire from a rim after a run, 
carries out visual observation of the liner layer of a tire inside, and has a crack, a wrinkling, exfoliation, etc. in a 
liner layer is judged to be a rejection, and what is not is judged to be success. An exam aims at evaluating 
synthetically on-the-strength degradation of a liner layer, adhesion degradation, etc. by the real vehicle. 
[0046] 

The rubber combination for tire carcasses Elegance Name The weight section Natural rubber 80.0 SBR1502 20.0 
FEF carbon black 50.0 Stearin acid 2.0 zinc white 3.0 ** Yellow 3.0 Vulcanization accelerator (NS) 1.0 aroma oil 
2.0 [0047] An evaluation result is shown in a table. 
[0048] 
[Table 1] 
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& 1) hUv>EF-30T <«Bfc3*S6IR1±«> 

2 ) hl/y >MF-30 ( H -h ) 

3 ) h b v > G - 550 ( ± ) 

4) hU'^>F-30 ( \% ± ) 

5) T^7>CM4000 ( JKI/H ) 

6 ) ^Mi3i©ft^<£>i£<3. : x 1 0 " I2 cc • cm/cm 2 • sec • cmHg 

[0049] When the alkoxy alkylation aliphatic polyamide resin which has polymerization degree in the range of 300- 
500 is used so that clearly from the result of a table, as for each thing to which polymerization degree contains 
less than 300 alkoxy alkylation plural copolymerization polyamide resin in this resin 20 or less % of the weight, it 
turns out that endurance is shown over a long period of time [ remarkable ]. 
[0050] 

[Effect of the Invention] As explained above, while attaining lightweight-ization of a tire according to this 
invention, holding the pneumatic pressure maintenance nature in a tire good, the pneumatic tire which has the air 
transparency prevention layer which was excellent in the adhesive property with a rubber layer, and was 
excellent in flexibility and endurance can be obtained. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 1] It is the direction half-section view of a calf line showing the structure of the pneumatic tire of this 
invention. 

[Description of Notations] 

1 — Bead core 

2 — Carcass 

3 — Inner liner layer 

4 — Sidewall 
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